
AFRL-ML-TY-TP-2007-4523 
 

POSTPRINT 
 
 
 
VALIDATION OF THE DIGITAL OPACITY 
COMPLIANCE SYSTEM UNDER 
REGULATORY ENFORCEMENT 
CONDITIONS 
 
 
Michael J. McFarland 
Department of Civil and Environmental Engineering 
Utah State University 
Logan UT  
 
Steve L. Rasmussen, Daniel A. Stone, Glenn R. Palmer 
75th Civil Engineering Group 
Hill Air Force Base, UT 84056 
 
Joseph D. Wander 
Air Force Research Laboratory 
 
 
September 2006 
 

DISTRIBUTION STATEMENT A:  Approved for public release; 
distribution unlimited. 

 
Reprint of Technical Paper published in the Journal of the Air & Waste 
Management Association 2006 (56), pp 1260-1266. 
 
Air Force Research Laboratory 
Materials and Manufacturing Directorate 
Airbase Technologies Division 
139 Barnes Drive, Suite 2 
Tyndall AFB, FL 32403-5323 



Standard Form 298 (Rev. 8/98) 

REPORT DOCUMENTATION PAGE 

Prescribed by ANSI Std. Z39.18 

Form Approved 
OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any 
penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To) 

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

6. AUTHOR(S) 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S) 

11. SPONSOR/MONITOR'S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 
a. REPORT b. ABSTRACT c. THIS PAGE 

17. LIMITATION OF 
ABSTRACT 

18. NUMBER 
OF 
PAGES 

19a. NAME OF RESPONSIBLE PERSON 

19b. TELEPHONE NUMBER (Include area code) 



13.  ABSTRACT (CONTINUED)  
 
difference, which was computed from the evaluation of 241 regulated air sources, was found to be 
statistically significant at the 99% confidence level.   In evaluating only those sources for which a 
nonzero visible opacity level was recorded, the average difference in opacity measurement between 
the DOCS technology and EPA Reference Method 9 (Method 9) was 1.20%.  However, in this case, 
the opacity difference was found to be not significant at the 99% confidence level, a finding that 
suggests that the two opacity measurement methods are statistically equivalent when measuring 
nonzero visible opacity emissions. 
 
Given the costs and technical limitations associated with use of Method 9, there is a recognized need 
to develop accurate, reproducible, and scientifically defensible alternatives to the use of human 
observers. The use of digital imaging/processing brings current technology to bear on this important 
regulatory issue. Digital technology offers increased accuracy, a permanent record of measurement 
events, lower costs, and a scientifically defensible approach for opacity determination. 
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